Here, we report an adapted protocol for isolation and ex vivo culture and maintenance of fetal epithelial progenitors from distal pre-glandular stomach growing as gastric spheroids (Fernandez Vallone et al., 2016) .
Unless specified, steps are carried out at room temperature (RT).
A. Dissection procedures and preparation of samples Box with ice, plastic Petri dishes, embryos medium (conserved on ice), tubes with ice cold DPBS (volume according to developmental stage and number of embryos pooled -see Table 1 below and Figure 2 ).
Table 1. Recommended volumes (DPBS or DPBS-EDTA 5 mM or Stem Pro Accutase) for different amounts of processed tissues
Developmental stage Volume/embryonic stomach Volume/5 embryonic stomachs E14.5 0.5 ml 2.0 ml E15.5 0.5 ml 2.0 ml E16.5 0.5 ml 2.5 ml E17. 5 1 ml 5 ml E18. 5 1 ml 5 ml www.bio-protocol.org/e2089 at early developmental stages -E14-15 the tissue is very soft and might be easily damaged).
Visualize space between ribs and legs. Recognize liver-intestine-stomach block and pull it out carefully with straight thin tip forceps (Figure 3m ).
www.bio-protocol.org/e2089 Table 1 ).
q. Place the tubes laid down on ice and incubate them in the shaker for 30 min with 75 rpm agitation speed.
r. Centrifuge the tubes at 230 x g for 5 min, 4 °C.
s. From this step onward, the protocol should be carried out under a tissue culture hood.
t. Remove supernatant by aspiration and re-suspend each pellet in the adequate volume of sterile DPBS (see Table 1 ). w. Centrifuge the tubes at 300 x g for 5 min, 4 °C.
x. Remove supernatant. Pellet is ready to be seeded in culture (see step B).
Note: These steps allow isolating gastric fetal epithelium as clumps or group of cells that will ultimate give rise to gastric fetal spheroids in culture. However, gastric fetal spheroids can also be obtained from isolated single cells after FACS for example. In that case the user of this protocol should follow step A2 instead of step A1 (see below).

Isolation of gastric fetal epithelium as single cells (Figure 4)
Figure 4. Overall procedure schematic of step A2
a. Follow protocol described in section A from step 1a to step 1o.
b. Re-suspend the pellet in Stem Pro Accutase cell dissociation reagent, using volumes as described in Table 1. c. Transfer each suspension to a P6 well plate and incubate it at 37 °C with 75 rpm agitation. 5. Place the plate in an incubator at 37 °C for 10 min until the mix polymerizes.
6. Distribute the Spheroids-ENR medium for initial seeding (see Recipes section): 700 µl per well (12 well plate) and 1.4 ml per well (6 well plate).
7. Place the plate in the incubator.
8. Medium should be fully changed every other day with ENR medium for maintenance (see
Recipes section).
Note: All steps, including the decision of plating according to density of sample should be followed by observation under inverted bright field microscope.
www.bio-protocol.org/e2089 b. Prepare one tube per sample with 1 ml DPBS at room temperature, pick the elements from the well (1 ml DPBS for 12 well plate) with a micropipette (P200) and transfer them to the tube with DPBS. Repeat the process for all the desired elements.
c. Centrifuge the tube at 300 x g for 5 min.
d. Remove supernatant and re-suspend the elements in 0.3 ml DPBS.
e. Disrupt the elements mechanically by pipetting up and down with a micropipette (P200) until visual disappearance of big pieces.
www.bio-protocol.org/e2089 c. Centrifuge the tube at 300 x g for 5 min.
d. Wash the pellet in 2 ml DPBS.
e. Centrifuge the tube at 300 x g for 5 min.
f. Re-suspend the pellet in 1 ml of freezing medium (see Recipes section).
g. Transfer the suspension to a labeled cryotube and place it in the Cryo freezing container (filled with isopropanol at RT). Put the container in a -80 °C freezer.
h. After 48 h, cryotubes can be stored in a cryostorage system in liquid nitrogen.
De-freezing protocol
a. Warm at 37 °C a tube with 2 ml of de-freezing medium (see Recipes section).
www.bio-protocol.org/e2089 c. Transfer all the spheroid suspension to the pre-warmed tube and centrifuge at 300 x g for 5 min.
d. Remove supernatant and wash the pellet in 2 ml of BCM medium twice and centrifuge it at 300 x g for 5 min.
e. Remove supernatant and re-suspend the elements in 0.3 ml DPBS.
f. Disrupt the elements mechanically by pipetting up and down 20 times with a micropipette (P200).
g. Add 1 ml DPBS to further wash the suspension.
h. Centrifuge the tube at 300 x g for 5 min.
i. Remove supernatant and re-suspend the pellet in the adequate volume of Matrigel as described in step B.
Data analysis
Details of replicates are provided in the original research paper published in free access (Fernandez Vallone et al., 2016).
Notes
1. The yield of spheroid production obtained upon initial seeding is highly dependent on the developmental stage, with higher efficiency at E14-E15, and progressive decrease over time.
At later developmental stages, a low proportion of clear spheroids can be obtained among the grown elements. In this case, replating of gastric spheroids will require selective picking of the clearest elements from the initial plate, the rest of the elements (usually dark spheroid-like structures) correspond to adult-type stem cells, which cannot efficiently grow in the ENR medium.
2. In order to improve cell viability after cell sorting, single sorted cells are collected in the BCM medium containing 10 µM Y27632.
3. This protocol can be similarly used to efficiently grow mouse fetal progenitors of the small intestine, a protocol initially described by Mustata et al. (2013) . Growth factors at a final concentration of: 50 ng/ml for EGF, 100 ng/ml for Noggin and 100 ng/ml for CHO-derived R-spondin1
Final volume: 50 ml 9. Freezing medium BCM 1 ml FBS
